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EXPERIMENTAL PROQF OF BLEKRT'S TERCRY OF TERRESTRIAL MAGNETISM

and the star 78 Davey. However, the data obsexrved far the sun and star coa-
tain errars end, being comnected with certain hypotheses which ere more or
less reliadlse, o. g., Jensity distribution in sters, do not effard a secure
basis for establishing this lav. The most conclugive and natural argument
for ite ase is the @gtonishing agreement, in the case of the three bodies

nentioned, of magnetic moment with anguler momentum, with the difference of the
mamsnts themselves being 1010 times.

On the other hani, if thie lav ia carrect, then it should affect owr
basic physical concepts and theories of grevitaticnal end electramagnetic
fields. Thue, overy new possidility of pwroving Bleket's law tekes on e cor-
regpondingly greater value. Only from this point of view should an approech

be made to effecting ite immediate oxperimental proof, This was attempted by
Hales and Gougogh.

The experiment they conducted ig interesting chiefly in that it avoids
the basic difficulties inkerent in the method mresentsd earlier, which necess
oitated creation of laboratory objects with a sufficlently isrge anguler ma-
mentum and application of ingufficiently founded hypotheses by using deta re-
lating to stars or planets.

The 1dea conceived by Balard is = very simple one and 1s baged cm the
fact “that in various mechanimmg the generation of the earth's magnetic field
ehould correspond to verious lews of veriation in the mametic field intensity
a8 a fuaction of the depth of a submerged Instrument in tha earth. The aathors
show-that the eulculati.og of the horizontal camponent Hy of the earth's magnetic
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As 19 hwvn,'tl_n fundemental lav which relates the magnetic moment of a
e0l1d rotating body to ite angular momentum was stated not leng ago by Bleket,
after he had compared the magnetic and anguler momonts of the earth, the sun,
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field iniensity af & function of dapi;h,'forr the cdi'reét application 65'
Bleket's law and fur the correct thearies that expluin the esrth's magnetiem
by taking the eerth's core into conglderation, leads to the following expres-
el )

» Hy=H, {12 (ﬁf + ’)—‘;-}} (Blekets theory) j

Hy= H, (! —33-)

{central care theary). Here B,
ie tho magnstic field intensity &t a depth 4, & 1s the earth's radiug, Py is
the average density of the earth in the layer from the eurface to a depbh d,
end o 1s the everage density of the earth. ‘

In particular, for a depth 4 = 1.5 kilometers, we get

Hy~H,=—2¢ 7
Hy—H,= +11 ¥

for Blsket's thewry
for the centrel core theory

(We will remewber that 1 7= 105 goausse. The average magnetic field inten-
8ity of the earth ia sbout 5.10k 7% Varieiions generally are several tenths,
but scmetimes even a thousand .)

later, by a more exact investigation Chamman arrived at & gomewhat 4if-
ferent oxpression for the correct use of Bleket's theary:

\ H4=Ho{;-3(-§§_,)-§-}

Here k = I/Io where I 1s the earth’'s mament of inertia, and Iy 1s the moment
of inertia of a globe with the same dimensicns and mess, but constant density.
Assuming P= 5.5, £1 = 2.8, and k = 0.88, 1t gave for d = 1.5 kilometers:

Hd - Ho =2 / Y
It is obvious immediately that even though the effect is ineignificant,
it can be completely meagured in accordance with known techniques; however,

the authors themselves could not evpply the neceesary accuracy; hence their
neagurements should be considered oaly approximate.

: =

Measurements vere made in sh;.fta with the aid of Shmidt's horizontal
mgnetcmeter. Data was obtained two ar thrse times (on various days) for
five aiffersnt pointe, whose average depth was 1.5 kilometers. The calcula-

+ tiom of the veriastiocn in magnotic field intensity vas made with a similar
apparatus on the surface.

The besic rault of the measuremeants was the inetability of the indicator.
As shown by the authors, the readinge, both befare and after the epparstus was
lovered into the ground, varied fram 1k to 22 to 32 Y'in the calculatione of
the variation for thres Aifferent days. ‘

To celculate the error, the authors adopted the following method:

l. It was assumed that this difference was the result of inaccuracies
of the instrument end Hy - H, was calculated ag an average value cbtained

‘befors and after lowering the apparetus into the shaft. .

2. It was mgeumed that the divergence increaged linearly with time.

Both methods gave almost corresponding resulta.

The average far all 50 measurements of By - B, wae
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(-3 47y . for asegumption 1)

B - H, = (-2 gy for sssumption 2)

The meagured regulte are in obvious agresment with Bleket's theary. Bu-
fore making 8 closer comparison, the infinence of local geological etructure
mgt be calculated. Iu the experimental arrangements, thie influence shonld
lower the absolute valus of Hy - H, by a mintmm of 6 7"and a maximm of 1477
Loy ngl;’nos for O3 - Hy are obtained which are incladed bstween -11 § 5 2 snd
~19 #52. ‘

Thus, the variation in the earth's magnstic fisld intensity with depth
vitiates - those theories which would explain the eerth's magnetism by processss
ocomrring in the earth's central core. On the other hand, the doviations of the
observed values of Hy - H, from the values predfcted by Bleket's theory ars guite
insignificsnt. The authars ebowed that this deviation decressges if mare elabo-
rate caleulations of the geologicsl coustructicn of the region are mede, and also
if one tekes the following circumstances into comsideration: In Rankoon's for-
mulag, the depth ia calculated from the average of the eatire earth's surface.
Actually the area whare the calculations were mede wag 1,600 meters belov sea
level. 8uch local varlations in the oarth's aurface and shifting of the calcula-
tion point relative to the center of the system should dring mbout certain changes
in the theoretical value of Hy - Hy and in the direction of incressing its abeo-
lute eize.

) Swwmarizing, it can be said that although Hales' and Gougogh's measure-

ments faver Bleket's theary, they cannot serve as indicatars of 1ts correctness.

IS i» to be expected that cnly accurate measurements, made at various depthe and

at various points on the eerth's surface, will determine the correctness of Bleket‘s
theory.

BIBLIOGRAPEY

1. P. M. Bleket, U. ¥. K., 33, 52 (1947).

Pt .
2. A. L. Hales and D. I. Gougogh, Nature, 160, 7h6 (1947).
3. 8. Chapman. Bature, 161, 52 (1948).

-BED -

GOk
- 5 -
CONFIDRNTIAL

Sanitizea éopy_Approved for Release 2011/09/19 : CIA-RDP80-00869A000600270281-0 R



